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$\mathrm{R}^{l}\text{ }0$ C\infty $m(l)=\{f$. $\in$
$\mathcal{E}(l)|f(0)=0\}$ $B.(l)$ $(\mathrm{R}^{l}, 0.)\backslash$ C\infty
$B(r, k)=\{\phi\in B(r+k)|\emptyset(X_{\sigma})\subset X_{\sigma}\mathrm{f}.\mathrm{o}\mathrm{r}\sigma\subset I_{r}\}$
$I_{r}=\{1, \cdots, r\}$ $\mathrm{R}^{r+k}$ $(x_{1}\cdots,$ $x_{r},$ $y_{1},$ $\cdots,$ $y_{k^{)}}$
$X_{\sigma}$ $\{(X, y)\in(\mathrm{R}^{r+k}, 0^{)1}X\sigma=0\}$
$f,$ $g\in \mathcal{E}(r+k)$ $\mathrm{K}$ $\phi\in B(r, k)$ $\mathcal{E}(r+k)$
$u$ $g=u\cdot f_{0}\phi$
$f\in \mathcal{E}(r+k)$ $F\in \mathcal{E}(r+k+n)$ $\mathrm{K}$ F
F $\in C^{\infty}(U, \mathrm{R})$ F $C^{\infty}$- $N_{\tilde{F}}$
G $\in N_{\tilde{F}}$ $(0, y, u)\in U$ G $(0, y, u)$
$F$ $\mathrm{K}$
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$F(x, y, u)\in \mathcal{E}(r+k+n)$ $f(x^{y},)\in \mathcal{E}(r+k)$
(1) F $f$ $\mathrm{K}$
(2) F $f$ $\mathrm{K}$
(3)
$\mathcal{E}(r+k^{)}=\langle f, X_{1^{\frac{\partial^{f}}{\partial x_{1}’}}}\ldots, xr\frac{\partial^{f}}{\partial x_{r}} \frac{\partial^{f}}{\partial^{y_{1}}}, \cdot\cdot.., \frac{\partial^{f}}{\partial^{y_{k}}}\rangle \mathcal{E}(r+k)$
$+L_{\mathrm{R}^{(\frac{\partial F}{\partial u_{1}}}}|_{u=0},$ $\cdots$ , $\frac{\partial F}{\partial u_{n}}|_{u=0}\rangle$
2.
$(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0)$ $(q_{Z},, p)$ \alpha =dz-pdq
$\tilde{\pi}$ : $(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0)arrow(\mathrm{R}^{n}\mathrm{X}\mathrm{R},$ $0^{)}((q_{Z},,P)\vdasharrow(q, z))$
\mbox{\boldmath $\sigma$} $\subset I_{r}$ $\tilde{L}_{\sigma}^{0}=\{(q, Z,p)\in(J^{1}(\mathrm{R}n, \mathrm{R}),$ $0)|q\sigma pIr^{-\sigma}q_{r}=1==\ldots=+$
$q_{n}=z=0\}$ $\tilde{\mathrm{L}}^{0}=\{(q, z, p)\in J^{1}(\mathrm{R}^{n}, \mathrm{R})|q1p1=4$ . . $=qrprq_{r}==+1$
. : $\cdot=q_{n^{=z}}=0$}
$(.\tilde{\mathrm{L}}^{0}, \mathrm{o})-^{i}(J^{1}(\mathrm{R}^{n}-, \mathrm{R}),$ $0)-^{\tilde{\pi}}(\mathrm{R}^{n}\cross \mathrm{R}, 0)$
$(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0\rangle$ C
$i=C|_{\tilde{\mathrm{L}}^{0}}$ \mbox{\boldmath $\pi$}\tilde $\mathrm{o}i$
\mbox{\boldmath $\pi$}\tilde $\mathrm{o}i|_{\tilde{L}_{\sigma}}0\text{ ^{ } }$
$\cup\tilde{\pi}\mathrm{o}i,(\tilde{L}_{\sigma}0)$
$\sigma\subset I_{\Gamma}$
2 o $i_{1)}\tilde{\pi}$ o $i_{2}$
$\tilde{\pi}$ ( ( $J^{1}(\mathrm{R}^{n},$ $\mathrm{R}^{),0^{)}}$
$\tilde{\pi}$ ) $\Theta$ $(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0^{)}$ L
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$\Phi$ $\phi=\Phi|_{\tilde{\mathrm{L}}^{0}}$
$(\tilde{\mathrm{L}}^{0},0)arrow i_{1}(J^{1}(\mathrm{R}^{n}, \mathrm{R}\rangle, 0)arrow\tilde{\pi}(\mathrm{R}^{n}\cross \mathrm{R}, 0)$
$\phi\downarrow$ $\Theta\downarrow$ $g\downarrow$
$(\tilde{\mathrm{L}}^{0},0)$ $arrow i_{2}(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0)arrow\tilde{\pi}(\mathrm{R}^{n}\cross \mathrm{R}, 0)$
$g$ \Theta $(\mathrm{R}^{n}\mathrm{X}\mathrm{R}, 0)$
$F(x, y, q, Z)\in m(r+k+n+1)$ $\tilde{\pi}\circ i$
F \mbox{\boldmath $\sigma$} \subset Ir.






$J^{1}(\mathrm{R}^{n}, \mathrm{R})$ $U$ $C(U, J^{1}(\mathrm{R}n, \mathrm{R}))$ U $J^{1}(\mathrm{R}^{n}, \mathrm{R})$
C\infty \infty \infty -
\mbox{\boldmath $\pi$}\tilde $\circ i$
: $i=C|_{\tilde{\mathrm{L}}^{\text{ }} ^{ }}(J^{1}(\mathrm{R}^{n}, \mathrm{R}),$ $0)$ $C$ C
$\tilde{C}\in C(U, J^{1}(\mathrm{R}n, \mathrm{R}))$ $C(U, J^{1}(\mathrm{R}n, \mathrm{R}))$ C N




2 $\tilde{\pi}\circ i$ $F(x, y, q, z)$




$\mathrm{K}$ $r=2$ , modality $\leq 1$
codimension ( $J^{1}(\mathrm{R}^{n}, \mathrm{R})$
$n$ ) $\leq 7$
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$k$ Normal form Codimension Conditions Notation
$0$ $x_{1}^{n}\pm x_{1}x_{2}\pm x_{2}^{m}$ $n+m-1$ $3\leq n\leq m$ $1^{-}4_{n,m}$
$x_{1}^{2}\pm x_{1}x_{2}^{n}\pm x_{2}^{m}$ $n+m$ $1\leq n<m,$ $m\neq 2n$ $1^{-}4_{n,m}’$
$x_{1}^{2}+ax_{1^{X_{2}^{n}}}\pm x_{2}^{2n}\pm x_{2}^{2n+m}$ $3n+m$ $n\geq 2,$ $a\neq 0$
$1\leq m<n$ $1^{-}2_{n,m}$
$x_{1}^{2}+ax_{1^{X_{2}^{n}}}\pm x_{2}^{2n}$ $4n$ $n\geq 1,$ $a^{2}\neq 0,$ $\pm 4$ $1^{-}2_{n,n}$
$x_{1}^{2}\pm x_{2}^{n}$ $4n$ $n\geq 2$ $1^{-}2_{n}^{r}$
$(x_{1}+x_{2}^{n})^{2}\pm x_{2}^{3n+m}$ $4n+7n$ $n\geq 1,$ $m\geq 0$ $1^{-}3_{n,m}$
$1$ $\pm y^{n}+x_{1}y\pm x_{2}y+x_{2}^{m}$ $n+m-1$ $n\geq 3,$ $m\geq 2$ $3^{-}6_{n,m}$
$\pm y^{n}+x_{1}y\pm x_{2}y^{m}+x_{2}^{2}$ $n+m$ $2\leq m<n,$ $n\neq 2m$ $3^{-}6\prime m,n$
$\pm y^{n}+x_{1}y+x_{2}^{2}$ $2n$ $n\geq 3$ $\mathrm{a}c_{n,n}’$
$\pm y^{2m+n}\pm y^{2m}+x_{1}y+ax_{2}y^{m}+x_{2}^{2}$ $3m+n$ $m\geq 2,$ $a\neq 0$
$1\leq n<m$ 36” $n,m$
$\pm y^{2m}+x_{1}y+ax_{2}y^{m}+x_{2}^{2}$ $4m$ $m\geq 2$
$a^{2}\neq 0,$ $\pm 4$ $3^{-}6$”
$m,m$
$\pm y^{3m+n}+(y^{m}\pm x_{2})^{2}+x_{1}y$ $4m+n$ $m\geq 2,$ $n\geq 0$ $\mathrm{s}^{-}6_{n}^{\#_{m}}$,
$y^{3}+\epsilon x_{2}^{2}y+x_{1}^{2}+ax_{\mathrm{i}}X_{2}+\delta x_{2}^{2}$ 7 $a^{2}\neq 4\delta$ $\overline{F}_{4}’$
$y^{3}+x_{1}^{2}+ax1x2\pm x_{2}^{2}$ 8 $a^{2}\neq\pm 4$ $\overline{F}_{4}$
$f_{0}+y^{3}\pm x_{2}^{2}y$ 8 $\overline{F}_{1,0}^{i’}$
$f_{0}+y^{3}+ax_{2}^{2}y\pm 2x_{2}^{3}$ 8 $a\neq-3$ $\overline{F}_{1,0}^{i}$
$f_{0}+y^{3}\pm x_{2}y^{2}+ax_{2^{+}}^{3n}$ $n+5$ $n\geq 4,$ $a\neq 0$ $\overline{F}_{1,n}^{i}$
$f_{0}+y^{3}+ax_{2}^{3}y\pm x_{2}^{4}$ 10 $\overline{F}_{8}^{i}$
$f_{0}+y^{3}\pm x_{2}^{3}y+ax_{2}^{5}$ 11 $\overline{F}_{9}^{i}$
$f_{0}+y^{3}+ax_{2}^{4}y\pm x_{2}^{5}$ 12 $\overline{F}_{10}^{i}$
$f_{0}$ Is $x_{1}^{2}\pm x_{1}x_{2}(i=1)$ or $(x_{1}\pm x_{2})^{2}(i=2),$ $\epsilon=\pm 1,$ $\delta=\pm 1$ .
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$1^{-}2_{1,1}$ $x^{\frac{.)}{1}}+\mathrm{A}x_{1}x_{2}+x_{-}^{\wedge}‘.),+u_{1}x_{1}X_{-}^{-}.,$ $+u_{2}x_{1}+u_{3}x_{2}+u_{4}$,
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